Excitatory amino acids act on the median eminence nerve terminals to induce gonadotropin-releasing hormone release in female rats.
The present study is designed to examine the terminal regulation of gonadotropin-releasing hormone (GnRH) release by excitatory amino acids in the median eminence of ovariectomized (OVX) rats. In in vitro experiments, median eminence tissues were superfused in the medium containing glutamate or excitatory amino acid agonists, such as N-methyl-d,l-aspartate or kainate. These drugs induced a Ca2+-dependent GnRH release from median eminence fragments. The agonists also stimulated GnRH release from superfused synaptosome prepared from the median eminence tissues in a Ca2+-dependent manner. In the immunocytochemical study, immunoreactivity for glutamate or its ionotropic receptor subtypes, such as NR1, GluR1, GluR2/3, GluR6/7, and KA2, was examined in the median eminence of OVX rats under electron microscopy. Immunoreactivities for glutamate or its receptor subtypes were observed on the nerve terminals, most of which were located in close proximity to the other nerve terminals without forming synaptic contacts. In addition, quite a few synaptic contacts which were immunopositive for GluR1, GluR2/3, KA2, or glutamate were found in this area. The present results indicate that excitatory amino acids stimulate GnRH release by acting at the nerve terminals of the median eminence in a Ca2+-dependent manner in the absence of gonadal steroid. The effect of excitatory amino acids in this area might be mediated by glutamate receptors mainly in nonsynaptic fashion, such as by volume transmission.